General methods

1
H-NMR and 13 C-NMR spectra were measured on a Brüker AM-400 spectrometer. The molecular mass spectra were recorded on a 4800 Plus M-TOF/TOF Analyzer (AB SCIEX, USA). Thermal stability was measured by thermal gravimetric analysis with model SDT Q600 V8.3 Build 101.
Materials: Paraformaldehyde, H2SO4, 1, 1, 3, urea, concentrated HCl, calcium chloride were used as supplied without further purification.
Experimental section Scheme S1. The synthetic route of bis-ns-TD[8] and NH-ns-TD[4].
1) Synthesis of propanediurea (TD)
1,1,3,3-tetramethoxypropane (100 mL, 0.61 mol) was slowly dropped into the mixture of urea (84 g, 1.40 mmol) and 1.8 M H2SO4 (110 mL). The resulting solution was stirred and heated to 80℃ for 10 h, then cooled to room temperature and the solid was collected by filtration. The product was washed with acetone/water (1 : 3) twice and dried to give TD (56 g, 59%) as the white powder. 
2) Synthesis of bis-ns-TD[8]·4NaCl and NH-ns-TD[4]·2CaCl 2
TD (10 g, 64.1mmol), Paraformaldehyde (5.00 g, 166.6 mmol), CaCl2 (1 g, 9.0 mmol) and 9 M HCl (20 mL) were mixed and the solution was heated to 100 °C for 3.5 h. The resulting mixture was cooled to room temperature. The precipitate was collected by filtration and washed by 150 mL water, and the left solid precipitate was collected and recrystallized in saturated NaCl aqueous dried to give bis-ns-TD[8]·4NaCl (1.9 g, 13.5%) as white powder. Hz, 4H), 2.13 (d, J = 13.1 Hz, 4H).
13
C-NMR (100 MHz, D2O, 298K): δ 153. 46, 153.01, 152.91, 151.96, 77.67, 69.65, 69.60, 69.51, 69.42, 69.39, 66.45, 61.29, 60.87, 27.92, 27.60 C-NMR (100 MHz, D2O, 298K): δ 155. 71, 154.70, 154.22, 153.22, 69.75, 69.35, 68.91, 62.80, 61.74, 61.22, 60.77, 59.28, 26.89, 25.95 
Preparation of the single crystal of bis-ns-TD[8]·4NaCl and NH-ns-TD[4]·CaCl 2
The single crystals of bis-ns-TD[8]·4NaCl formed from a deionized aqueous solution by slow diffusion of acetone vapor at room temperature within several weeks. The XRD result is shown in Figure S14a .
The single crystals of NH-ns-TD[4]·2CaCl 2 were also obtained from a deionized aqueous solution by slow diffusion of acetone vapor at room temperature for several weeks. The XRD result is shown in Figure S14b .
The solubility measurements of the bis-ns-TD[8]·4NaCl and NH-ns-TD[4]·2CaCl 2
Excessive amounts of macrocycles (bis-ns-TD Table   Figure 6. 
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